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(g) Barrier element fabrics, barrier elements, and protective articles incorporating such element*. 

(57) Protective articles such as diapers, having Aimless hydrophobic barrier elements such as cuffs and 
backing sheets. The barrier cuffs - which can be, for instance, leg cuffs and waistbands - and th 
backing sheets can be provided from fabrics having a fabric weight of at least 10 gsy ; these fabrics are 
made of cardable, hydrophobic polyolefin fibers having a dpf value of not more than about 2.0. 
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The pres nt invention relates to barrier element fabrics and barrier elements pr pared from such fabrics, 
as well as to the preparation of thes fabrics and barri r elements, and to protective articles incorporating these 
elements. 

Various configurations of waste containment garments and barrier cuffs are known in the art Further, dif- 
5 ferent fibers, fabrics and finishes - e.g., hydrophobic fibers, fabrics and finishes - are also known. 

U.S. Patent Nos. 4.657,539 and 4,816,025 both disclose waste containment barrier cuffs which can be 
prepared from different materials, including polypropylene. U.S. Patent No. 4,657,539 further discloses leg 
cuffs of material having a basis weight of about 30 to about 150 grams per square meter (gsm), prepared from 
filaments having a denier of from about 6 to about 1 5, and specifies a leg cuff member having a basis weight 
10 of about 65 grams per square yard (gsy), or 77.7 gsm. U.S. Patent No. 4,816,025 refers to the barrier cuffs 
disclosed therein as preferably being hydrophobic, and more preferably liquid impermeable, and rendered so 
in any manner well known in the art - such as selectively treating the barrier cuffs, untreating the barrier cuffs, 
or by securing a separate material to the barrier cuffs. 

European Patent Application 0 486 158 refers to a particularly troublesome technical problem as arising, 
is when a high degree of hydrophoblcity is desired on cuffs or borders in a diaper or similar product, produced 
from polyolef in-containing staple. The problem is indicated to arise from untreated fiber becoming unworkable 
during processing, while various finishes make the fiber workable, but render it unsuitably hydrophiltc. Use of 
a fiber treatment, involving application, as part of the treatment components, of a neutralized phosphoric acid 
ester as an antistat, is indicated to render the fibers processable, without undue loss of hydro phobicity. Mention 
20 is made of polyolef in fiber webs, from fiber not exceeding about 40 dpf. and preferably within a range of about 
0.1-40 dpf; staple prepared from 2.0-2.54 dpf filaments is specifically disclosed. Cover stock is indicated to 
vary in weight from about 10-45 gm yd 2 , or higher. 

Canadian Patent Publication 2,089,401 refers to the desirability of hydrophobic fibers, for nonwoven poly- 
olef in fabrics in applications such as diaper leg cuffs and waistbands. Also disclosed therein is a fiber having 
25 a finish comprising an antistatic composition, and, with the finish, having a hydrostatic head value of at least 
1 02 mm; the fiber is further characterized as preferably about 0.1 to 40 dpf, more preferably about 1 to 6 dpf, 
and most preferably about 1.8 to 3 dpf Fabric, formed from the fiber, is indicated to have a preferred basis 
weight of about 10-60 gsy; more preferably 10-30, and, most preferably, 10-25 gsy. 1 to 6 dpf fibers are indi- 
cated to be preferred, and 1 .8 to 3 dpf fibers are indicated to be most preferred, for use in hydrophobic fabrics 
30 useful as leg cuffs and waistbands of diapers. 

U.S. Patent No. 4,938,832 discloses a method for placing hydrophobic polyolef in fiber in condition for cut- 
ting, carding and production of nonwoven material, without substantial sacrifice of hydrophobic properties in 
the corresponding nonwoven, by subjecting the fiber to treatment which - as discussed with respect to Euro- 
pean Patent Application 0 486 158 - involves application of a neutralized phosphoric acid ester as an antistat. 
35 European Patent Application 0 516 412 discloses treating the surface of hydrophobic polyolef In fibers - 

to improve their lubricity and antistatic properties, and to facilitate processing them into hydrophobic nonwoven 
articles - by application of a specified polyol or polyol derivative, and a neutralized phosphoric acid ester. 

U.S. Patent No. 3^983,272 discloses a method for improving the lubricity and antistatic properties of or- 
ganic fibers comprising coating the fibers with a composition containing a poly(diorganosiloxane), a phosphor- 
40 ous compound capable of imparting antistatic properties to the fibers, and, if desired, paraffin waxes. 

U.K. Patent Specification 828,735 discloses a process for lubricating hydrophobic filaments made from 
synthetic linear hydrocarbon polymers, particularly polypropylene, containing a major proportion of the polymer 
in isotactic form, characterized in that the filaments are brought into contact with an aqueous solution of at 
least one polymeric substance containing recurring oxyaikyiene units. 
46 it has been discovered thatfilmless hydrophobic fabrics, comprising cardable, hydrophobic polyolef in fib- 

ers, have particular utility for barrier elements of protective articles. Barrier elements thusly lacking films are 
characterized by several advantages. 

For example, in many instances it is preferable for the protective article to have a textile clothll ke feel rather 
than a "filmy" feel. This is true for protective garments, including waste containment articles and especially 
50 diapers. The f i I ml ess barrier elements of the invention are characterized by a clothlike, softer, better feel than 
is provided by the coated elements of the prior art; particularly, the lower the denier of the fiber from which 
the barrier element of the invention is prepared, the softer its feel. 

Moreover, omission of the film saves expense and time. Capital costs are lowered and energy fs con- 
serv d, while material which would hav been required for the film is likewise saved, and waste is correspond- 
5$ ingly less ned Additionally, an entire step is saved in processing, and pot ntial mistakes from application of 
the film are av ided. 

Yet additionally, use of lower fiber d nier, or use of fibers of differing deniers with at least one of the de piers 
being a lower denier, provides further advantages in the barrier I ment fabrics of the invention. It has been 
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discovered that where fabric weight is kept constant and uniformity remains at least comparable, the indicated 
lower or mixed/lower fiber denier decreases pore size, whil incr asing the hydrostatic head ofthe barrier ele- 
m nt fabrics ofthe invention, and also increasing the fabric average tensil property. Further, use of such lower 
or mixed/lower fiber d nier also increases the fabric uniformity. 
5 According to this invention t a protective article comprises a f llmless hydrophobic barrier element This bar* 

rier element comprises a nonwoven fabric, and the fabric comprises carded and bonded hydrophobic polyolefin 
staple fibers. 

In a first preferred embodiment the barrier element fabric has a fabric weight of at least about 10 gsy, and 
substantially all of the staple fibers have a dpf value of not more than about 2.0. In a second preferred em- 
10 bodlment the fabric has a water hydrostatic head value of at least about 60 mm, and at least about 10 percent 
by weight of the staple fibers have a dpf value of not more than about 2.0. In a third preferred embodiment 
the fabric has an average pore size of not more than about 52 microns. 

Preferably, the indicated polyolefin ofthe fibers is polypropylene. Also as a matter of preference, the pro- 
tective article of the invention is a waste containment article, and the barrier element comprises at least on 
is member selected from the group consisting of barrier cuffs and a fluid-impervious backing component. Par- 
ticularly preferred waste containment articles of the invention are diapers, wherein the barrier elements are 
provided as one or more of waistbands, leg cuffs, and such backing components or sheets. 

The term "fit ml ess", as used herein in conjunction with the barrier elements and fabrics of the inventi n, 
refers to the absence of a lamination or a coating layer - such as a plastic film - covering the barrier elements 
20 and fabrics. In this regard, such films and layers include those obtained by extrusion coating of the film or layer 
material onto the fabric, by such means as hot melt extrusion * wherein the coating material can thusly be ap- 
plied to the fabric in fluid form, for solidification into the indicated film or layer. 

However. **f ilmiess" does not exclude the presence of plural fabrics, such as two or more fabrics situated 
as multiple layers. Further, **f ilmless" does not entail or require the lack of a surface treatment - e.g.. such as 
25 application of a finish - to the cuffs and fabrics of the invention, and/or to fibers comprising these cuffs and 
fabrics. Accordingly, the f ilmless cuffs and fabrics of the invention, and fibers from which these cuffs and fab- 
rics are prepared, Include those which have been the subject of such surface treatment For instance, consis- 
tent with the discussion herein, the fibers and fabrics of the invention include those comprising, or treated with, 
a hydrophobic finish - particularly, a hydrophobic antistatic finish. 
so Discussion herein of pore size is understood as referring to average pore radius. 

Further, fabric pore size, as discussed herein, is determined according to the procedure as set forth in "Au- 
tomated Determination of Pore Volume Distributions and Related Properties". Textile Research Institute (TRI) 
Notes on Research, Dr. H.G. Heiiweil, Ed., Article No. 464. September, 1992, which is incorporated herein in 
its entirety, by reference thereto. Measurements can be taken, using the TRI wettability apparatus or Gravi- 
35 metric Absorbency System (GATS). 

In this procedure, the measurement of pore size distribution entails filling the voids of a fabric to capacity, 
with a liquid which makes a low reoeding contact angle. The total liquid volume uptake is then determined for 
the filled fabric, and a stepwise pressure gradient is applied thereto by raising the wetting chamber. 

The liquid recedes only from the voids which are larger than the critical pore size (R) at a given difference 
40 in applied pressure (AP). This result is expressed by the LaPlace equation, which is as follows: 

R " AP 

where y is the liquid surface tension, and e is the receding contact angle. 

Consistent with the foregoing, fabric pore size can be calculated from the density of the fabric and the deni- 

45 er of the fibers (or deniers, where fibers of different deniers are used, and the relative proportions of the dif- 
ferent denier fibers is known) comprising the fabric - according to the method disclosed in Cohen, "A Wet Pore- 
Size Model for Coverstock Fabrics*. Hercules Incorporated. I ND A Book of Papers, Baltimore, MD (1 990). Using 
the model generated by this method* which also employs the GATS as discussed herein, different combinations 
of fabric density and fiber denier can be determined for providing a desired pore size. 

so Preferabily. the fibers are staple fibers and they preferably have a length of about 1 to 6 inches, more pre- 

ferably about 1 to 3 inches, and still more preferably about 1 1/4 to 2 inches. 

Also as a matter of preference, the fib ere comprise, consist essentially of, or consist of polyolefin fibers. 
Among those polyolefins which may be used are homopolymera and copolymers. In this context, the copoly- 
mers are understood as including both those polymers incorporating two different monomelic units, as well 

55 as polymers incorporating three or more differ nt monomeric units, e.g., ter polymers, tc. 

It is f urth r understood that refer nee to a polymer of any particular monomeric unit - e.g., reference to a 
particular polyolefin - encompasses the presence of one r more yet additional components, in addition to the 
named monomer. For example, polypropylene often comprises up to about 10 weight percent of one or more 
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other monomelic units -particularly ol fin units - such as thylene. butene. etc. 

Wheth r any such additional material i indeed present, and the amounts th reof. can b a matter of in- 
tentional d sign, for a specified purpose or purposes - e.g., one or more desired properties, of the ultimately 
obtained fiber or filament. Further, the presence and amounts of such additional material can b because of 
fortuitous circumstances - e.g.. me purity of what is available for use. 

Polyolefins of the invention include the crystalline polyolefins. Examples of homopolymers which may be 
used are those of propylene, ethylene, butene. and pentene. Copolymers of the Invention are those including 
one or more of the indicated propylene, ethylene, butene. and pentene as comonomers; for such copolymers, 
further olefins suitable as comonomers Include those as known In the art such as 1-butene, 2-butene, isobu- 
tylene. hexene, heprene, octene. 2-methylpropene-1 , 3-methylbutene-1 . 4-methylpentene-1 . 4-methylhexene- 
1, 5-methythexene-1, bicyclo-(2.2.1)-2-heptene, styrene. and methylstyrene. The comonomers are included 
in the amounts known in the art 

A single poly olefin or two or more polyolefins may be employed, in whatever relative amounts are suitable 
for obtaining a product characterized by the properties desired for a particular purpose. One or more other poly- 
mers can be employed, together with the one or more polyolefins. 

Preferred polyolefins are those poiypropylenea (PP) and polyethylenes (PE). including the low density 
polyethylene* (LDPE), high density polyethylenes (HDPE), and linear low density polyethylenes (LLDPE), 
which are suitable for the cardable, hydrophobic fibers of the Invention. Further preferred polyolefins, among 
the copolymers, are those ethylene-propylene copolymers, including block copolymers of ethylene and pro- 
pylene, and random copolymers of ethylene and propylene, which are likewise appropriate. 

The fibers of the invention may be provided in monocomponent configurations, multicomponent (e.g.. bi- 
component) configurations, including conventional sheath/core and side-by-side multicomponent configura- 
tions, and multlconstituent (e.g.. biconstituent) configurations. Where there are multiple polymers (including 
the indicated one or more polyolefins) present, any suitable combinations of the polymers, including the mul- 
ticomponent and muKiconstituent conf igurations, can be employed. The types and proportions of the polymers 
used can be readily determined by those of ordinary skill In the art, without undue experimentation. 

Particular suitable polyolefin hydrophobic fibers include polyethylene, polypropylene, polyethylene/-po1y- 
propylene bicomponent fibers, polyethylene/polyester bicomponentf ibers. polyethylene/polypropylene alloys, 
polypropylene/polyethylene biconstituent fibers, polyethylene/polypropylene-polyethylene copolymer bicon- 
stituent fibers, and any combination of these fibers. The preferred hydrophobic fibers are polypropylene fibers. 

Commercially available polypropylenes which may be used include Himont 20 MFR, 10 MFR. and 12 MFR, 
from Himont U.S.A., Wilmington, DE, and Amoco 4 MFR and 9 MFR pellets, from Amoco Chemical Company. 
Chicago, IL. These polymers have the properties as indicated below. 
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Preferred fibers, and methods for their preparation, include those as disclosed in Canadian Patent Appli- 
cation Nos. 2.120.103, 2.120.104 and 2,120.105. in European Patent Application Nos. 0 486 158. 0 516 412. 
0 557 024 and 0 552 013 and in U.S. Patents IMos. 4,938.832. 5.281.378, and 5,318.735. 

Th fibers may be provided in any configuration or combination of configurations suitable for the intended 
purpose of the invention. Among those which may be mployed are the indicated multiconstituent and multi- 
component configurations, and th circular, r ctangular, dogbone. delta, trilobal, and diamond cross-sectional 
configurations - as well as two or more of these. 

Preferably, th fibers of the invention are hydrophobic, and thermally bondable. Also as a matter of pref- 
erence. the f ibers of the invention are cardable - preferably, at commercial rates - so as to be suitable for pre- 
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paring fabrics therefrom - particularly, nonwoven fabrics, of the Invention. 

One meana for rendering the fibers of the invention cardable, while providing or retaining hydrophobiclty, 
is by treating these fibers with one or more suitable hydrophobic finishes - particularly, suitable hydrophobic 
antistatic finishes - the application of which, to the fibers, will result in the fibers being characterized by th 
s Indicated capability and hydrophobiclty. The requisite finish compositions can be applied to the fibers and 
fabrics at the appropriate point during their preparation - e.g., consistent with the discussion herein, before, 
during, or after one or more of the extrusion, drawing, and crimping stages, of fiber preparation. 

Appropriate such finishes, and treatments for application of such finishes, include those as disclosed In 
European Patent Application Nos. 0 466 1 58. 0 557 024 and 0 51 6 41 2. and in U.S. Patent No. 4,938.832. 
io Correspondingly, the fabrics of the invention are likewise preferably hydrophobic, and also preferably noiv 

wtcking. Further, the fabrics of the invention have particular utility for barrier elements, especially hydrophobic 
barrier elements, for protective articles. Particularly - without application of a film thereto, as discussed herein 
- they have particular utility for correspondingly fltmless hydrophobic barrier elements for protective articles. 
Included among the protective articles of the invention are barrier protective garments, including shirts, 
is pants, Jackets, coats, and especially hospital and surgical caps, gowns, and scrub apparel, as well as she ts, 
surgical table and Mayo stand covers, industrial garments, etc. Preferred protective articles of the invention 
are hygiene products, e.g.. waste containment articles; suitable waste containment articles Include diapers - 
particularly, dispasabte diapers (including adult diapers) - and sanitary protection articles, such as cata menial 
devices, Incontinence pads, and the like. 
20 The barrier elements of the Invention are elements for slowing, inhibiting or preventing the passage of ma- 

terials - such as fluids, and wastes - therethrough or thereby. Suitable such barrier elements Include borders, 
barrier cuffs, and backings, particularly waistbands and leg cuffs. 

Consistent with the foregoing, particularly preferred protective articles of the invention are waste contain- 
ment articles, and correspondingly particularly preferred barrier elements therefor are barrier cuffs - especially 
25 leg cuffs and waistbands - and backings - especially fluid impervious backing components. 

Waste containment articles, including those of the invention, generally include a fluid-impervious backing 
component a body-contacting surface (which may be defined by a nonwoven-type fabric or coverstock ma- 
terial), and a fluid-adsorbing component (i.e. core components such as are well known in the art). 

The fluid-adsorbing component is preferably a core component, situated between the body-contacting sur- 
30 face and the fluid-Impervious backing component. Also as a matter of preference, the fluid-adsorbing compo- 
nent comprises one or more layers of compressed absorbent material, such as wood pulp, rayon, gauze, tissue, 
or the like • and in some cases, synthetic hydrophilic material such as superabsorbent powder. 

The protective article of the invention comprises a f ilmless hydrophobic barrier element, which in turn com- 
prises a nonwoven fabric. This fabric preferably consists of carded and bonded hydrophobic polyolef in staple 
36 fibers. 

The barrier element fabric may be a single fiber layer or web. Alternatively, as discussed herein, this fabric 
may be prepared from two or more layers or webs of fibers. 

In a first preferred embodiment of the protective article of the invention, all or substantially all of the staple 
fibers of the barrier element nonwoven fabric have a dpf value of not more than about 2.0. 

4o in a second preferred embodiment of the protective article of the Invention, at least about 10 percent - more 

preferably at least about 20 percent, more preferably at least about 30 percent, still more preferably at I ast 
about 40 percent still more preferably at least about 50 percent, still more preferably at least about 60 percent 
still more preferably at least about 70 percent and still more preferably at least about 80 per cent - by weight 
of the staple fibers of the barrier element nonwoven fabric have a dpf value of not more than about 2.0. 

45 in a third preferred embodiment of the protective article of the Invention, the barrier element nonwoven 

fabric has an average pore size of not more than about 52 microns - more preferably not more than about 51 
microns, still more preferably not more than about 50 microns, still more preferably not more than about 43 
microns, still more preferably not more than about 41 microns, still more preferably not more than about 30 
microns, still more preferably not more than about 20 microns, and still more preferably not more than about 

so 17 microns. As a particularly preferred range, the barrier element fabric of the invention has an average pore 
size of about 17 to 52 microns. 

Where their barrier element fabrics are characterized by the features of more than one of the indicated 
first, second, end third embodiments, the protective articles of the invention can be considered as examples 
f any or all of such embodiments. 

55 Particularly with respect to the first and second embodim nts, the Indicated dpf value for the staple fiber 

of barrier element fabric Is more preferably about 1.9 or less. Still more preferably th indicated dpf value Is 
about 1.8 or less, and y t still more preferably about 1.7 or less; most preferably, this dpf value la not more 
than about 1.6 or I ss. A corresponding preferred minimum dpf value in these embodiments la at least about 
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to 0.15 g/ce. and a particularly preferr d range is about 0.07 to 0.15 g/cc 

Poresiz is a property affecting the efficacy, of the hydrophobic fabncs and barrier el merits of th n- 
vention, in their intended function - i. .. as barriers against the passage of moisture. In this regard, the jsmaMer 
th Tpore size, the greater the resistance to liquid p netration. Preferably, the pore sae of the barner* ment 
furies of the invention, is such as to impart the property of "breathability- - sp of .cally. small enough so as 
to inhibit the passage of liquids, but targe enough to permit the passage of gases, particularly a.r. 

Correspondingly, fiber denier, fabric weight, and fabric density are also features wh.ch can each affect h 
indicated moisture barrier function. Specifically, the finer the fibers - i.e.. the smaller the fiber demer or the 
lower me ™er d* value - the more resistant the fabric is to the passage of liquid: this barrier effect ,s also 
increased by raising the fabric weight, and by increasing fabric density. 

in this regard, fabric density can be affected by fabric weight. Specifically, fabric density .s controlled by 
calender bonding pattern and fabric weight. 

There are practical considerations limiting the fiber dpf value, fabric weight, and fabric density which can 
be attained and employed. However, with respect to the indicated effects of varying fiber dpf value, fabnc 
weight, and fabric density, all three of these can be correspondingly manipulated in compensation for one an- 
other, so as to achieve a particular degree of barrier effect 

Particularly dpf value and fabric weight can be thusly manipulated in compensation for one another, and 
dof value and fabric density can be manipulated in compensation for one another. For Instance, using fibers 
ofhioher dpf value can be compensated far by increasing fabric weight and/or fabric density, while, correspond- 
ingly fabric of lighter weight and/or less density can be compensated for by the use of finer fibers. 

Corresponding to the foregoing, and consistent with the discussion herein concerning calculate of fabnc 
pore size, both fabric density - and accordingly, fabric weight- and fiber dpf value can likewise be ^mployed 
to control fabric pore size. Specifically, decreasing fiber dpf value and increasmg fabnc dens.ty will each reduce 
pore size: increasing fabric density will also narrow pore size distribution. , u . „ 

Particularly fiber dpf value - and accordingly, as indicated, fabric weight - and fabnc density can be ma- 
nipulated to obtain a particular pore size. Specifically, if the denier of the fiber is increased, then, so that the 
pore size is not also increased, the resulting fabric can be made with a greater fabric density - while, if the 
fabric density is reduced, compensation can be effected by decreasing fiber denier. 

Accordingly, specific combinations of fiber dpf value and fabric density may be employed to obtain desir d 
pore sizes for barrier element nonwoven fabrics of the invention. In this regard, included among the barrier 
element nonwoven fabrics of the invention are those for which the fabric has a density of about QM g/cc, and 
is prepared from fiber having a dpf value of about 2.0. Also included are those for which the fabnc has a density 
of about 0 08 g/cc. and comprises about 50/50 percent by weight each of about 1.0 and about 1.6 dpf fiber 
Yet additionally included are those for which the fabric has a density of about 0.O8 g/cc. and comprises about 
50/50 percent by weight each of about 1 .0 end about 2.0 dpf fiber. 

Further with respect to f iber denier and fabric density, in the third preferred embodiment of the protective 
article of the Invention, the barrier element nonwoven fabric preferably has a density of about 0 01 to 0.1 5 g/cc 
- more preferably about 0.05 to 0.1S g/cc. and still more preferably about 0.07 to 0.15 g/cc. Also as a matter 
of preference, in this third embodiment at least about 10 percent - more preferably at least about 20 percent 
still more preferably at least about 40 percent and yet more preferably at least about 50 percent - by weight 
of the staple fibers have a dpf value of not more than about 2.0. ... 

With respect to particular suitable combinations of fiber denier and fabric weights for the barner elements 
of the invention - including those of the first second, and third embodiments - preferably, the fibers are not 
more than about 2.0 dpf - more preferably, not more than about 1.8 dpf - and the fabrics preferably hav a 
corresponding fabric weight of at least about 10 gsy. As a preferred combination of denier and weight ranges, 
the fiberis about 0.5-2.0 dpf with a corresponding fabric weight of about 10-40 gsy. Regarding the manipulation 
of denier and fabric weight to obtain the requisite pore size, combinations of these parameters ere preferably 
such as to produce a pore size less than or equal to about 52 microns, as earlier discussed. A preferred range 
to be provided is about 17-S2 microns -likewise, as earlier discussed. 

As more preferable combinations of fiber denier and fabric weight the fibers are not more than about 1.8 
dpf with the fabric weight being at least about 20 gsy. Corresponding more preferable ranges are about 1-1 .8 
dof' and 15-20 gsy The pore size produced by these more preferable combinations is correspondingly more 
preferably less than or equal to about 45 microns, with the accordingly more preferred range being about 17- 

40 "Regarding particularly preferred combinations of fiber d nier and fabric weight, the fibers are not more 
than about 1 4 dpf, with the fabric weight being at I ast about 1 5 gsy. Corresponding particularly preferred rang- 
es are about 0 5-12 dpf and 10-18 gsy. The pore size produced by these particularly preferred comb.nat.ons 
is correspondingly particularly preferably less than or equal to about 17 rmcrons with the accord.ngly more pre- 



XN31Vd VDS 



086T9T>£ TC 9t+S& IVTt CT/80 66. 



EP 0 640 32D A1 



20 



ferred range being about 17-30 microns. 

The fabrics of the invention - preferably, th thermally bonded fabrics - preferably give runoff values, cal- 
culated in the manner as set forth herein, greater than 90 percent, or about 90 percent Y t another means, 
for defining the fabrics of the invention, is by hydrostatic head value. 
5 Hydrostatic head is understood as quantifying the resistance of fabrics or fibers, to the penetration of a 

particular liquid - e.g.. water, or synthetic urine - in a column, under static pressure; hydrostatic head measures 
the amount of liquid pressure, at atmospheric pressure, that the material will endure before it leaks - in terms 
of the height that the liquid column will attain, without penetration of the material. In this regard, the higher the 
rising liquid column, the greater the resistance of the material to liquid penetration - and, accordingly, the higher 
10 the hydrostatic head value. 

Two factors affecting this value include the repellency of the fibers to the liquid used, and the fabric con- 
struction. A suitable means, for determining hydrostatic head value, is by mounting a test specimen under a 
column of the liquid, and subjecting the specimen to the liquid pressure, increasing at a constant rate, until a 
drop of the liquid penetrates through the specimen. 
is Hydrostatic head value can vary, according to the liquid used for making the measurement; for instance, 

water gives higher hydrostatic head values, than synthetic urine. Where synthetic urine is used, the value is 
identified herein as synthetic urine hydrostatic head value. 

In this regard, it is understood that synthetic urine is a standardized substance in the waste containment 
ertide art. with a specific uniform composition and properties (e.g.. surface tension), regardless of its source. 
Particularly as to surface tension, it is further understood that this property can decay, over a period of time, 
and that it may be necessary to test the synthetic urine being used, to ensure that its surface tension is at the 

requisite level. . . 

A synthetic urine which may be used, for determining synthetic urine hydrostatic head value, is Syn-Unne 
(Part No. JA130). from Endovations Arrow. Reddin. PA. It is yet further understood that the synthetic urine 
25 hydrostatic head values, as disclosed and recited herein, are determined from the use of this synthetic urine. 

Measuring hydrostatic head with water, the barrier element fabrics of the invention - including those of the 
f irst, second and third embodiments - preferably have a hydrostatic head value of at least about 60 mm. More 
preferably, the water hydrostatic head value is at least about 80 mm - still more preferably at least about 100 
mm, and yet more preferably at least about 130 mm. As a matter of particular preference, the barrier element 
30 fabrics of the invention have a water hydrostatic head value of at least about 160 mm. 

The fibers and fabrics of the invention may be prepared by conventional techniques, with the use of con- 
ventional equipment. Specifically, standard means for effecting extrusion, and subsequent processing, may 
be employed. 

As one appropriate method, the polymer or polymers - e.g.. polyolef in granules and/or pellets - can be sub- 
as jected to blending - e.g., mechanical blending, such as by dry mixing - or to both blending and melting, before 
being fed to the extruder. Alternatively, the polymer or polymers can simply be fed to the extruder, without such 
prior blending. 

In the extruder, the polymer or polymers are subjected to blending, melting, and heating, then extruded 
therefrom, in the form of filaments. Such extrusion, with the subsequent processing, may be effected in both 
40 a two step -long spin* process, as well as in a one step "short spin" process; in this regard, it is understood 
that the terms "short spin" and "long spin" are used herein, in accordance with their commonly understood 
meanings in the art. 

Specifically, known processes for making staple fiber include the two-step long spin" process and the 
one-step "short spin" process. The long spin process involves first melt-extruding fibers at typical spinning 

4S speeds of 500 to 3000 meters per minute, and more usually depending on the polymer to be spun from 500 
to 1500 meters per minute. Additionally, in a second step usually run at 100 to 250 meters per minute, these 
fibers are drawn, crimped, and cut into staple fiber. The one-step short spin process involves conversion from 
polymer to staple fibers in a single step where typical spinning speeds are in the range of 50 to 200 meters 
per minute. The productivity of the one-step process is Increased with the use of about 5 to 20 times the number 

50 of capillaries in the spinnerette compared to that typically used in the long spin process. For example, spin- 
nerettes for a typical commercial long spin" process would include approximately SO-4,000 capillaries, and 
spinnerettes for a typical commercial "short spin" process would include approximately 500 to 100.000 capil- 
laries. Typical temperatures for extrusion of the spin melt in these processes are about 250-325°C. (For proce- 
sses wherein bicompon nt filaments are being produced, the numbers of capillaries refers to the number of 

66 filaments being extruded, and usually not the number of capillaries in the spinn rette.) Pr f rred processes 
for making th stapl fiber are described in U.S. Patent Nos. 5,281,378 and 5,318,735 and European Patent 
Application No. 0 552 013. 

Regarding the foregoing, wheth r short spin or long spin is employed, the thusly extruded filaments are 
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drawn, crimped, th n cut, to obtain hydrophobic staple fibers, of the selected d nier. So that the staple fibers 
will be hydrophobic and cardable, a suitable hydrophobic finish composition or compositions may be applied 
to the filament during processing - e.g., before, during, and/or after one or mor of the extrusion, drawing, and 
crimping stag s; preferably, a hydrophobic finish is applied during spinning, and additional finish is applied 
5 after crimping. 

Preferably, a hydrophobic finish is applied to the fiber, which finish preferably comprises an antistat and 
lubricant. The finish may be applied as a spin finish, overf inish, or both of these. One preferred finish comprises 
an amine salt or an alkali metal salt of a phosphoric acid ester, and a polyshoxane. Such finishes are described 
in U.S. Patent No. 4.938,832 and in European Patent Application 0 466 156. 
10 As a preferred procedure, the following is effected: 

(a) the spun filament, prior to drawing, is treated with an effective amount - preferably, about 0.09%-0.6% 
based on fiber weight - of a first modifier composition (spin finish), comprising: 

(i) 0% to about 40% (more preferably, about 20% to about 40%) by weight of at least one neutralized 
phosphoric acid ester antistat, represented by the formula 

15 

O 
II 

(Alk-0) ft -P-(OR) B1 

20 

wherein Alk is individually defined as an a Iky I group, preferably a 1-8 carbon a Iky I group, and more pre- 
ferably a 1-4 carbon alky I group; 
R is defined as an amine salt or an alkali metal salt; 

n and m are individually defined as positive numbers of not less than about 1, the sum of which is about 
25 3; and 

(ii) about 60%-100% by weight of at least one polysiloxane lubricant, represented by the formula 



30 



I 

X-(Si-0) d -Y 



35 wherein X and Y are indfvidually defined as a hydrophobic chemical end group, such as a lower alkyl 

group: 

R' is individually defined as an alkyl group, preferably a methyl group; and 
o is defined as a positive number within the range of about 10-50 or higher, 
(b) after crimping, the filament is treated with an effective amount - preferably, about 0.05%-0.8% by fiber 
40 weight - of a second modifier composition (an overf inish). comprising: 

(i) about 50%~1 00% by weight of an antistat, as defined above; and 

(ii) 0% to about 50% by weight of a lubricant, as defined above, in sufficient amount to obtain a final 
cumulative concentration within a range of about 0.01% to 1%, and preferably 0.03%-0.8%, based on 
fiber weight. 

45 As a matter of particular preference, the spin finish is a mixture of the indicated antistat and lubricant, and 

the overf Inish includes the antistat alone - without the lubricant. A preferred antistat is Lurol ASY, from George 
A. Goulston Co., Monroe, NC; correspondingly, silicones are the preferred lubricants, one such being LE- 
458HS, from Union Carbide Chemical and Plastics Company Inc., Danbury, CT. 

Other preferred hydrophobic finishes are those as disclosed in European Patent Application Nos. 0 518 

so 412 and 0 557 024. 

Hydrophobic and cardable fibers of the Invention can be used to prepare the requisite hydrophobic fabric 
of the invention - particularly, nonwoven fabric. 

Specifically, the fibers can be made into webs, by such a procedure as carding. With reference to the dis- 
cussion her in concerning preparation of the fabrics from fibers of differing dpf values and/or differing polymer 
55 compositions, thusly differing staple f ibers can be mixed tog ther, then subjected to the carding procedure to 
obtain the reQuisit webs. 

The thusly prepared w bs can be subjected to bonding; in this regard, a single w b can be bonded by itself 
(e.g.. to obtain a single layer barrier cuff fabric of the invention), or two or more webs can be bonded together, 
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to obtain a multiple layer fabric. The bonding is preferably effected by thermal techniques, such as calender 
r through-air bonding - thusly to obtain the nonwoven fabrics of the requisite selected fabric weights. This 
processing can be conducted at commercial line speeds, to produce the barrier cuff fabrics of th Invention. 
As discussed herein, composite or multiple layer barrier cuff fabrics of the invention - particularly, non- 
s woven fabrics - can be provided from two or more layers of fibers. As noted, the indicated fiber webs can be 
used to provide the requisite layers - for Instance, by thermally bonding multiple webs according to the tech- 
niques discussed herein, to obtain the composite fabrics. 

Fabrics obtained according to the procedures set forth herein can be employed as, or used to prepare, the 
f ilmless barrier cuffs tor the waste containment articles of the invention. In this regard, the fabrics can be pro- 
10 vided to the articles as the requisite cuffs; the waste containment articles themselves can be prepared by con- 
ventional means. 

The invention - including the fibers and fabrics, and particularly the barrier cuff fabrics, of the invention - 
is illustrated in the following Examples, which are provided for the purpose of representation, and are not to 
be construed as limiting the scope of the invention. Unless stated otherwise, the fibers of these Examples 
is were made at production rates, in a full size plant; also unless stated otherwise, all percentages, parts, etc. 
are by weight 

TESTING PROCEDURES EMPLOYED FOR FIBERS AND FABRICS OF THE EXAMPLES 

20 The following testing procedures were employed for determining properties of fibers and fabrics of the Ex- 

amples. 

1 . Fabric Runoff Test 

25 A 27.5 x 12.5 centimeter sample of the calendered fabric, with rough face up, is placed over two sheets 

of Eaton-Dikeman #939 paper. 12.5 x 26.9 centimeters long. The sample and two sheets of paper are placed 
on a board with an incline of 10°. and with the sample oriented so that the longer side is in the direction of the 
incline. The tip of a separatory funnel is positioned 2.5 centimeters from the top of the fabric, and 2.5 centi- 
meters above the fabric at the center of the sample; a paper towel of known weight is placed across and 0.625 

30 centimeters from the bottom of the sample. 

The separatory funnel is then filled with 25 milliliters of synthetic urine. The stopcock of the thusly filled 
funnel is opened; the resulting runoff Is collected on the paper towel, which is weighed to the nearest 0.1 gram. 

The foregoing procedure is repeated five times, and the average liquid runoff from the fabric is reported 
as percent runoff- The higher the percent runoff value, the greater the fabric hydrophobicity. 

35 Results of this test are provided in Table 4, for the Examples as set forth therein. 

2. Hydrostatic Head Test 

This procedure employs a modified "Suter* apparatus, as an alterative to the AATCC 1952-18 British Stan- 
40 dard 2823 apparatus. 

The hydrostatic pressure is applied to the top of the sample, and is controlled by a rising water column at 
a constant rate of 290 cc/minute. This test can be employed with both fiber and fabric. 

For the former, a five gram (± 0.10 g) sample of dry, hand carded staple fiber is employed, with a staple 
fiber holder. The staple fiber holder has a 3.7 cm inside diameter, and Is 3.0 cm long, with a screen in the top. 
4S and a cap with multiple holes, to allow the water to flow through. The fibers are compressed tightly in this sarin 
pie holder, and the cap is placed on the column. 

The diameter of the area of the fiber exposed to the column of water is 3.7 cm. A mirror Is fixed so that 
the underside of the fiber sample can be observed, and the mirror is adjusted so that it is possible to see the 
multiple hole cap. 

so For testing fabric, a 10 cm x 10 cm area sample is employed, with a fabric sample holder having the same 

dimensions as the fiber sample holder. The sample is placed on the fabric sample holder, which is clamped to 
the base of the column. 

The column height above the sample screen is 60 cm x 3.7 cm (inside diameter). The water is added to 
the column through a 0.5 cm. diameter vertical hole. 2.0 cm above the sampl scr n; a 0.50 cm diameter drain 
66 hole is placed 0.5 cm above the sample screen of the column, to remove the water after each test 

The procedure is begun by plugging the column drain hole. Water Is pumped Into the column, at th indi- 
cated rate of 290 cc/ minute, until leakage occurs through the sample - i.e.. until the first drop of water is ob- 
served to fall. At this point, the addition of water is immediately stopped, and the water column height is m as- 
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15 



20 



25 



30 



S and 6, respectively. 
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The fabric sample is held in place at the sample winoo y ^ fabnc sample . 
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35 



40 



45 



50 



55 



bent core 

11 



TTOO 



IMHXVd VDS 



086T9frZ TC OZ-TT CT/80 66. 



I 



EP 0 640 329 A1 

Phases- diaper, with film coated i g cuffs. 

6. Cohesion Test (ASTM 0-4120-80) 

$ This test - employing the procedures of the Indicated ASTM D-41 20-90. which is incorporated herein in its 

entirety, by reference thereto - provides an indication of the ability of fibers to hold together by measuring the 
force required to slide fibers in a direction parallel to their length. Specific length of roving* sliver, or top are 
drafted between two pairs of rollers, with each pair moving at a different peripheral speed. 

The draft forces are recorded; test specimens are then weighed, and the linear density is calculated. Draft- 
to ing tenacity, calculated as the draft resisting force per unit linear density, is considered to be a measure of the 
dynamic fiber cohesion. 

Results of this test are provided in Table 3 - in the column under the heading "Cohesion 1 * - for the Examples 
as set forth therein. 

15 7. Cross-Directional Strength (CD) Test (ASTM D1 11 7-80) 

This test - employing the procedures of the indicated ASTM D11 17*80, which is incorporated herein in Its 
entirety, by reference thereto - measures the breaking strength of fibers in the cross-direction, using the Instron 
(CRT-Constant Rate of Traverse Tensile Test Machine), under the following test conditions: 
20 Chart speed 2 in. (5.0 centimeters) per minute 

Crosshead speed 5 in. (12.5 centimeters) per minute 
Gauge length 5 in. (12.5 centimeter) 

Extension rate 40% per minute 

The test specimens are 25 mm wide and 180 mm long, and five specimens are tested for each sample. 
25 The results are reported as the average breaking load, in grams per inch. 

As with the Cohesion Test discussed directly above, results of this test are also provided in Table 3 - for 
the specified Examples - under the heading "CD Strength". 

EXAMPLE 1 

30 

Polypropylene fibers were prepared using a two step process. The polymer mixture which was employed 
contained polypropylene. 0.10% Irgafbs 168 (Ciba Geigy Corporation, Ardsley, NY), and 0-20% titanium oxide. 

tn the first step, these components were thoroughly mixed, then gravity fed into an extruder; therein, the 
mixture was heated, then extruded, and spun into a circular cross-sectional, multifilament fiber, at a melt tem- 
35 perature of 260 to 300 g C. Prior to melting, at the feed throat of the extruder, the mixture was blanketed with 
nitrogen. 

The melt was extruded through a standard 1 068 hole splnnerette. at a rate of 759 meters per minute, to 
make a 3.0 dpf (3.3 dtex) filament; the molten filaments were quenched one inch from the face of the spin- 
nerette. A hydrophobic spin finish mixture was applied to the spun fiber, In an amount so as to provide 0.30% 
40 of the total weight, determined as dry weight, of the resulting treated fiber; this spin finish consisted of a 1:3 
mixture of antistat (Lurol ASY. from George A_ Goulston Co,) and silicone lubricant (LE-458HS, from Union 
Carbide Chemical and Plastics Company Inc.). diluted to a 3.0% mixture of solids in water. 

In the second step, the resulting continuous filaments were collectively drawn to a 2.2 dpf (2.42 dtex). using 
a 1.65x mechanical draw ratio, with 90% effective draw. The drawn tow was crimped at about 113.97 crimps 
46 per 10 cm (29 crimps per inch) using a stuffer box with steam; in this regard, the fibers were crimped so as to 
have enough cohesion for carding purposes. After the crimping, additional Lurol was added to the fibers, in 
an amount so as to provide 0.1% of the total weight determined as dry weight, of the resulting treated fibers; 
the fibers were then cut into staple fiber, having lengths of 37.5 mm. 

A card and bond procedure was then employed with this staple fiber, using equipment and procedures as 
so discussed in LEGARE. R.J.. Thermal Bonding of Polypropylene Fibers in Nonwovens." 1966 TAPPI Synthetic 
fibers for Wet System and Thermal Bonding Applications. Boston Park Plaza Hotel & Towers. Boston. MA, Octo- 
ber 9-10. 19A6. This article is incorporated herein in its entirety, by reference thereto. 

In this procedure, the staple was carded Into conventional fiber webs at tine speeds of 76.25 meters per 
minute (250 feet per minute). Three of these webs were orient d and stack d. to form a single web, having a 
55 w ight Of 23 gay (27.6 gsm). 

The web was th n bonded, using a diamond design emboss d calender roll and a smooth roll, at roll tem- 
peratures ranging from 156 to 175°C, and roll pressures of 420 Newtons per linear centimeter (240 pounds 
per linear inch). Th thusly calendered web was converted into a fabric, of the indicated 23 gsy (27.6 gsm) 

12 



INHXVd VDS TC JZ'JT CT/S0 66. 



EP 0 G40 329 A1 

fabric weight; for the tests employing fabric, it was cut into test specimens. 

The fiber and fabric of Example 1 were determined to be hydrophobic, as demonstrated by the data set 
forth in Tables 1 and 4 (in this r gard, fabric with poor hydroph bicity would have a hydrostatic head of 30 mil- 
liliters or I ss). 

5 Table 2 shows the results of testing two different diapers, each with Example 1 fabric used as a diaper 

barrier leg cuff. In both instances, there was no leakage around the leg cuff, after four 60 milliliter doses of 
synthetic urine; 

Physical properties, of the Example 1 fiber and fabric, are provided in Table 3, and in the indicated Table 

4. 

10 

EXAMPLE 2 

For this Example, fibers and fabric were prepared by the spinning, processing, and calender bonding pro- 
cedures as set forth tn Example 1 , except that the fabric was provided with a fabric weight of 20 gsy (24 gsm). 
t5 As evidenced by the hydrostatic head and runoff values set forth in Tables 1 and 4, the thermal bonded fabric 
gave good hydro phobicity. 

EXAMPLE 3 

20 The fiber and fabric in this Example were also prepared as in Example 1 , except that the fabric weight pro- 

vided was 17 gsy (20.4 gsm). Here also, the liquid hydrostatic head and percent runoff values, In Tables 1 and 
4, demonstrate that the thermal bond fabric from this fiber was hydrophobic and gave good hydrophoblcity. 
As with Example 1, Table 2 shows that tests of two different diapers, with leg cuffs of this barrier uncoated 
fabric, gave no leakage around the leg cuff, after four doses with 60 milliliters of synthetic urine. 

25 

EXAMPLE 4 

For this Example, spinning, processing, and calender bonding were effected as in Example 1 , except that 
the spun fiber was processed into 1.8 dpf (1.96) dtex) staple fiber, and the draw ratio employed, during proo 
30 essing of this fiber, was 1.90x; as in Example 1. the weight, of the ultimately obtained thermal bonded fabric, 
was 23 gsy (27.6 gsm). This fabric also gave good hydrophobicity, as shown by the liquid hydrostatic head 
and percent runoff values in Tables 1 and 4. 

EXAMPLE 5 

35 

For this Example, the fiber is the same as that of Example 4; the fabric, however, was prepared with a 
weight of 20 gsy (24 gsm). The values provided in Tables 1 and 4 here also demonstrate that the fabric gav 
good hydrophobicity. 

40 EXAMPLE B 

The fiber in this Example is also the same as that of Example 4; but in this instance, the fabric was prepared 
with a weight of 17 gsy (20.4 gsm). The values provided in Tables 1 and 4 in this instance also demonstrate 
that the fabric gave good hydrophobicity. 

45 

EXAMPLE 7 

For this Example, spinning, processing, and calender bonding were effected as in Example 1, except that 
the spun fiber was processed into 1.6 dpf (1.76 dtex) staple fiber, and the draw ratio employed, during proc- 
so essing of this fiber, was 2-24x. As in Example 1. the fabric weight, of the ultimately obtained thermal bonded 
fabric, was 23 gsy (27.6 gsm). 

The values provided in Tables 1 and 4 again demonstrate that the fabric gave good hydrophobicity. As 
with Examples 1 and 3. Table 2 shows that tests of two different diapers, with leg cuffs of this fabric, gave no 
leakag around the leg cuff, after four dos s with 60 milliliters of synth tic urine. 

55 

EXAMPLE 8 

For this Example, the fiber is the same as that of Example 7; the fabric, however, was prepared with a 

13 



INHJLVd VDS 



TC dfc+O TZ TT CI/60 66 



II 



EP 0 640 229 A1 



weight of 20 gsy (24 gsm). The fabric featured good hydrophobicity, as can be se n in Tables 1 and 4. As with 
Examples 1, 3, 7. and 8, Table 2 shows that tests of two different diapers, with leg cuffs of this fabric, gave 
no leakage around the leg cuff, after four doses with 60 milliliters' of synth tic urine. 

5 EXAMPLE 9 

For this Example, is also the same as that of Example 7; in this instance, however, the fabric was prepared 
with a weight of 17 gsy (20.4 gsm). The results provided in Table 1 here also demonstrate good hydrophobicity. 

10 EXAMPLE 10 

Here, a pilot scale plant was employed. The polypropylene fibers were spun into a 2.38 dpf (2.618 dtex) 
filament, to which 0.30% of a hydrophobic spin finish mixture * the same as that of Example 1 - was applied. 
The spun fiber was processed into a 1.6 dpf (1.76 dtex) staple fiber, by drawing the spun fiber at a 1.65 
is draw ratio with 90% effective draw; an additional 0.10% Lurol ASY was added to the drawn fibers after crimp- 
ing. The staple was carded and calender thermal bonded at line speeds of 250 feet per minute (76.2 meter per 
minute), into a 23 gsy (27.6 gsm) fabric. 

For this Example, the liquid used, for determining hydrostatic head value, was water. In this regard, the 
water hydrostatic head value for the fiber was determined to be 272 millimeters; for the fabric. 1 22 millimeters. 
2b The sink time, for the fiber, was over 24 hours. 

EXAMPLE 11 

For this Example, the procedures of Example 1 were employed, except as set forth herein. 

26 For instance, the filament obtained by extrusion from the spinnerette was 2.8 dpf (3.08 dtex). Further, in 

the second step of the two part process for fiber preparation, a mechanical draw ratio of 2.8x was employed, 
and the filaments were drawn to different desired deniers; correspondingly, in the card and bond operation, 
the single webs and resulting fabric were likewise of varying desired weights. The deniers of the fibers thusly 
obtained, and the weights of the fabrics prepared from these fibers, are set forth in Table 5. 

30 Specifically, as shown in Table 5, the fabrics were of weights ranging from 16.4 to 23.3 gsy (19.7 to 28.0 

gsm). and were prepared from fibers of 1.0 to 2.2 dpf (1.1 to 2.42 dtex); these fabrics were cut into test spe- 
cimens and identically tested for hydrophobicity with water, using the first-provided hydrostatic head test herein 
- i.e., the indicated modification of AATCC 1952-18. 

The results of this testing are likewise shown in Table 5. As evidenced by the data provided in this Table, 

35 the combination of lower denier fibers, with higher fabric weights, results in higher hydrostatic head values. 

EXAMPLE 12 

For this Example the fibers, fabrics, and specimens were prepared and tested as in Example 11, except 
40 that fibers of two different deniers -i.e.. 1.0 dpf (1.1 dtex)and 1.6 dpf (1.76 dtex) were prepared, and the fabrics 
were made from blends of these fibers. In the preparation of the fabrics, staple fibers of the different deniers 
were mixed, then subjected to the card and bond procedure; different relative proportions of the different denier 
fibers were employed, and the fabrics prepared from these different blends all had a fabric weight of 20 gsy. 
The data for this Example are provided in Table 6. As is evident therefrom, the fabric hydrostatic head in- 
46 creased, with increased levels of 1.0 dpf f ibers in the fabric. 
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TABLE 1 



FABRIC HYDROPHOBICS AS MEASURED BY SYNTHETIC URINE USING MODIFIED HYDROSTATIC 

HEAD TEST 


Examples 


Fabric 
Weight(fl8y) 


Fiber Denier (dpf) 


Time At Leakage (mln.) 


Hydrostatic Head 
Height At Leakage 

(mill.) 


1 


23 


2J2 


3.9 


93 


2 


20 


2.2 


A 

3.4 


AO A 


3 


17 


2.2 


3.1 


74.2 


4 


23 


1-8 


3.7 


96.2 


5 


20 


1.8 


3.4 


86 


6 


17 


1.8 


2.7 


64.6 


7 


23 


1.6 


3.9 


101 


a 


20 


1.6 


3.5 


90.2 


9 


17 


1.8 


3.4 


79.4 
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Examples 
Control 1 



Type 



none 



TABLE 2 

DIAPER LEAKAGE DATA 

Milliliter Synthetic 
Urine Per Insult 



60 
60 
60 
60 



Occurrence Of Leakage 
Around Leg -Cuff 

none 
leakage 
leakage 
leakage 



1$ 



Control 2 



fabric -4- 



60 
60 
60 
60 



none 
none 
none 
none 



20 



Example 1 fabric only 



60 
60 
60 
60 



none 
none 
none 
none 



25 



30 



35 



Example 1 fabric only 

repeated 



Example 3 fabric only 



Example 3 fabric only 

repeated 



60 
60 
60 
60 

60 
60 
60 
60 

60 
60 
60 
60 



none 
none 
none 
none 

none 
none 
none 
none 

none 
none 
none 
none 



40 



45 



60 



55 



Example 7 fabric only 



Example 7 fabric only 

repeated 



Example 8 fabric only 



Example 8 fabric only 

repeated 



60 
60 
60 
60 

60 
60 
60 
60 

60 
60 
60 
60 

60 
60 
60 
60 



none 
none 
none 
none 

none 
none 
none 
none 

none 
none 
Done 
none 

none 
none 
none 
none 
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TABLE 3 



FABRIC AND FIBER PROPERTIES 


Examples 


Denier/Filament 


Crimps/Inch 


Cohesion 


Fabric Wt. (gay) 


CO Strength 


1 


2.2 


25 


5.5 






2 


2.2 


25 


5.5 


20 


454 


3 


2.2 


25 


5.5 


17 


340 


4 


1.8 


26 


5.8 


23 


586 


5 


1.8 


26 


5.8 


20 


460 


6 


1.8 


26 


5.6 


17 


397 


7 


1.6 


28 


6.9 


23 


454 


a 


1.6 


26 


6.9 


20 


451 


9 


i ,, 


1 28 


6.9 


17 


406 



TABLE 4 



40 



FABRIC AND FIBER HYDROPHO- 


BICITY PROPERTIES 


Examples 


% Fabric Runoff 


1 


95 


2 


96 


3 


97 


4 


96 


5 


97 


6 


97 


7 


98 


6 


96 



45 
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This application is related to British Provisional Application No. 93-174902, filed August 23. 1993. from 
which priority is claimed, and which is incorporated herein in Its entirety, by reference thereto. 

FinaHy. although the Invention has been described with reference to particular means, materials, and em- 
bodiments] it should be noted that the invention is not limited to the particulars disclosed, and extends to all 
equivalents within the scope of the claims. 



Claims 

1. A protective article comprising a f ilmless hydrophobic barrier element, wherein the f Bmless hydrophobic 
barrier element com prises a nonwoven fabric having a fabric weight of at least about 1 0 gsy and comprising 
carded and bonded hydrophobic polyolefin staple fibers, substantially ail of the staple fibers having a dpf 
value of not more than about 2.0. 

2. The articl f dalm 1 wherein substantially all of th staple fibers have a dpf value of not more than about 
1.8. 

3. A protective article comprising a f ilmless hydrophobic barrier element, wherein the f ilmless hydrophobic 
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banter element comprises a nonwoven fabric having a water hydrostatic head value of at I ast about 60 
mm and comprising carded and bonded hydrophobic poly olefin staple fibers, at least about 10 percent 
by weight of th staple fibers having a dpf value f not more than about 2.0. 

4. The article of any of the preceding claims wherein the nonwoven fabric has an average pore size of not 
more than about 52 microns. 

5. A protective article comprising a f ilmless hydrophobic barrier element, wherein the fflmleas hydrophobic 
barrier element comprises a nonwoven fabric comprising carded and bonded hydrophobic pofyolef In sta- 
ple fibers and having an average pore size of not more than about 52 microns. 

6. The article of any of claims 3*5 wherein the staple fibers comprise fibers of at least two different dpf val- 
ues. 

7. The article of claim 6 wherein about 10 to 90 percent by weight of the staple fibers have a dpf value of 
about 0.5 to 2.0 f and about 10 to 90 percent by weight of the staple fibers have a dpf value of about 2.2 
to 4.0 dpf. 

6. The article of dflim 6 wherein about 10 to 90 percent by weight of the staple f Ibere have a dpf value of 
about 1.0 to 1.8. and about 10 to 90 percent by weight of the staple fibers have a dpf value of about 2.2 
to 4.0 dpf. 

g. The article of any of claims 6-6 wherein the nonwoven fabric comprises a layer comprising the fibers of 
at least two different dpf values. 

10. The article of any of claims 6-8 wherein the nonwoven fabric comprises at least two layers, a first layer 
of the at least two layers comprising fibers having a first dpf value and a second layer of the at least two 
layers comprising fibers having a second dpf value, the f irst dpf value being different from the second 
dpf value. 

11. The article of claim 10 wherein the nonwoven fabric is a two layer fabric consisting essentially of the first 
layer and the second layer. 

12. The article of any of claims 3-11 wherein at least about 30 percent by weight of the staple fibers have a 
dpf value of not more than about 2.0. 

13. The article of claim 12 wherein at least about 40 percent by weight of the staple fibers have a dpf value 
of not more than about 2.0. 

14. The article of claim 13 wherein at least about 50 percent by weight of the staple fibers have a dpf value 
of not more than about 2.0. 

15. The article of any of the preceding claims which is a waste containment article. 

16. The article of claim 15 wherein the f ilmless hydrophobic barrier element comprises at least one member 
selected from the group consisting of barrier cuffs and fluid-impervious backing components. 

17. The article of claim 15 which is a diaper, wherein the f ilmless hydrophobic barrier element comprises at 
least one member selected from the group consisting of leg cuffs, waistbands, and f luid-impervtous back- 
ing components. 

18. The article of claim 1 5 which is selected from the group consisting of shirts, pants, jackets, coats, hospital 
and surgical caps, hospital and surgical gowns, hospital and surgical scrub apparel, sheets, surgical table 
covers. Mayo stand covers, Industrial garments, catamental devices, and incontinence pads. 

1 S. The article of any of claims 1 , 2 or 4-1 8 wherein the nonwoven fabric has a water hydrostatic head value 
of at I ast about 60 mm. 

20. The articl of any of the preceding claims wherein the staple fibers comprise a polyoletln having a hydro- 
phobic antistatic finish. 
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21. The article of any of the preceding claims wherein substantially all of the staple fibers are about 1 to 3 
Inches In length. 

22. The article of any of the preceding dalma wherein the polyolef in comprises polypropylene. 

5 23. The article of any of the preceding diams wherein the nonwovan fabric has a basis weight of about 10- 
50 gey. 

24. The article of any of the preceding claims wherein the nonwovan fabric haa an average pore size of not 
mora than about 43 microns. 

10 

25. The article of daim 24 wherein the nonwoven fabric haa an average pore size of not more than about 41 
microns. 

26. The aitide of any of the preceding daim* wherein the nonwoven fabric haa a density of about 0.01 to 
is 0.15 g/cc. 

27. The artide of daim 26 wherein the nonwovan fabric has a density of about 0.05 to 0.1 5 g/cc. 

28. The artide of daim 27 wherein the nonwoven fabric has 8 density of about 0.07 to 0.1 5 g/cc. 
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